headache, anorexia or insomnia due to disasters [8, 9] , and complained experiencing mental difficulties such as serious stress, depression or anger [10] [11] [12] . Also, it was shown that many disaster victims showed symptoms of PTSDs [13] [14] [15] .
Although research on disaster victims' health has been actively carried out, the current domestic literature is limited in that few research has focused on examining disaster victims health by different types of disasters and possible differences in the severity of the impact on health [16] [17] [18] . There is fewer domestic studies dealing with problems of health of disaster victims compared to overseas research, and these small number of domestic studies dealing with physical and mental health have examined the impact of a disaster on victims' health with only one type of disaster [19] [20] [21] .
To fill the gap in the domestic literature, this research attempts to analyze disaster victims' physical and mental health difficulties by types of disasters, and aims to suggest a preliminary blueprint for public health intervention plans. For these purposes, the authors proceed this research by selecting two recent disasters, the Typhoon Nari (September 2007) and crude oil spills by the Hebei Spirit in the sea area of Taean in Chungcheongnam-do, Korea that occurred at a similar time in 2007. Both significantly damaged nearby areas and had large impacts on the affected communities.
I. Sample and Data Collection
The subjects of this research are victims who experienced the damages of typhoon and crude oil spills. With disaster victims being the subjects of this research and due to the types of experiences of damages, probabilistic sampling was difficult. Hence, victims of the damaged areas by the aforementioned disasters were conveniently sampled with the intentional nonprobabilistic sampling method. Data collection for both types of disasters was conducted for approximately seven weeks from July 4 to August 21, 2008 , and oral consents from the subjects were obtained after explaining the objective of the research prior to collecting data.
First of all, for sampling of the September 2007 Typhoon Nari victims, two areas, Jeju-do, which showed the highest human death toll (76.1 percent of the total death toll), and Goheung-gun in Jeollanam-do, which showed the highest property damage (73.5 percent of the total property damage) [22] were selected. For the next step, areas that suffered more serious damages within Jeju-do and Goheung-gun were selected based on data from the Disaster and Safety Management Offices of Jeju-do and Goheung-gun. In Jeju-do, Yongdam 1-dong, Yongdam 2-dong, Samdo 1-dong, Ara-dong and Jocheon-eup were chosen, and in Goheung-gun, Goheung-eup, Doyang-eup and Geumsam-myeon were selected. The total number of listed victims was 440 with 218 individuals from Jeju-do and 222 individuals from Goheung-gun. After the final list of subjects for research among victims introduced by the offices of eups, myeons and dongs, graduate and undergraduate students majoring in social welfare with a prior training in conducting a survey distributed questionnaires to the subjects. The questionnaires were filled out by self-entering method as student research assistants visited shops or houses of the victims. While most respondents self-entered answers for the questionnaires, if respondents could not read or understand the questions, the student research assistants recorded answers after reading the questions and getting answers from the respondents. A total of 400 copies of questionnaires were distributed and 325 copies were collected (response rate: 81.2 percent). Of these 325 returned questionnaires, 219 copies (105 copies from Jeju-do and 114 copies from Goheung in Jeollanam-do) were entered as data for our analysis after excluding 105 copies due to insincere responses.
Secondly, to select a sample of the crude oil spill victims in Taean-gun, the area where the crude oil spill accident caused by the Hebei Spirit occurred in December 2007, we used the damage-related data from the Government Office of Taean-gun, Chungcheongnam-do. We selected two most damaged areas, and they were Mohang 3-ri and Pado-ri of Sowon-myeon in Taean-gun. The total number of victims from these two areas was 1129 with 312 individuals in Mohang 3-ri and 817 inviduals in Pado-ri. As the final step, study subjects were selected after the victims were introduced based on a list provided by the Government Office of Sowonmyeon that listed persons affected by the oil spill. After the final selection, the victimized local residents were summoned to the village centers, libraries and churches through cooperation from the Government Office of Myeon, and questionnaires were distributed and answered by the self-entering method. Also, in the case of subjects who could not read, the students research assistants recorded respondent s answers on the questionnaires after reading the questions and hearing the answers. Time spent for responding the questionnaires was on average 20 minutes per person in the case of self-entering, and about 40 minutes per person on average in the case of students assistants' reading the questions and recording respondent's answers.
For data collection in the typhoon-damaged areas, a total of 400 copies of questionnaires were distributed and 325 copies were collected (response rate: 81.2 percent). Of these 325 returned questionnaires, 219 copies (105 copies from Jeju-do and 114 copies from Goheung in Jeollanam-do) were entered as data for our analysis after excluding 105 copies due to insincere responses. In the case of the areas damaged by the crude oil spill, a total of 300 copies of questionnaires were distributed and 223 copies were collected (response rate: 74.4 percent). Of these 223 returned questionnaires, 156 copies were used as valid data for our analysis after excluding 67 copies which showed insincere responses. Time spent for responding the questionnaires was on average 20 minutes per person in the case of selfentering, and about 40 minutes per person on average in the case of surveyors' reading the questions and recording respondent's answers.
II. Measurements

A) Physical health
Physical health was measured by physical symptoms and subjective health. First, for physical symptoms, questions from the Patient Health Questionnaire (PHQ) used in the researches of Colarossi et al. were taken after translation (into Korean), revision and supplementation [23] . While the original scale of PHQ were developed by Spitzer et al. [24] , Colarossi and colleagues selected and used items appropriate for persons who experienced disasters from Spitzer's original set of questions. Our study uses the questions Colarossi and colleagues has used in their studies as they showed a high degree of confidence and validity. Colarossi and colleauges' scale is composed of 28 questions from three sub-scales on physical symptoms, symptoms of depression, and anxiety. In this research, eight out of ten questions about physical symptoms were asked. Included in our survey are questions about stomach pain, back pain, chest pain, headache, dizziness, heart pounding or racing, shortness of breath, constipation or diarrhea after excluding the question for 'any problem when having sex', and combining the questions for indigestion and stomach pain into a question for stomach pain. For each symptom, whether or not the symptom had occurred after experiencing the disaster was measured by 1 point or 0 point, and the Chronbach's of the measurment tool in the case of physical symptoms in the research by Colarossi was 0.80 and it was 0.70 in this research.
Secondly, the self-rated health status was measured by one of the questions frequently used in prior researches [25, 26] , which was how the victims subjectively recognize their physical health. It was measured by the following a five-point Likert scale going from low and high points: 'much worse than before', 'a bit worse than before', 'almost same as before', 'a bit better than before', and 'much better than before.'
B) Mental health
Symptoms of depression and anxiety For symptoms of depression and anxiety, the questionnaire used in the research by Colarossi et al. was used after translation, revision and supplementation [23] . Questionnaires for depression was composed of eight questions such as 'feeling bad about myself', 'numb or distance from my emotions', 'poor appetite or overeating', 'use of alcohol or other drugs', 'blaming myself for things', 'little interest or pleasure in doing things', 'down, blue, hopeless', and 'thinking of death or dying'. For symptoms of anxiety, six questions were taken and used after deleting 'muscular tension' and combining 'difficulty in concentration' and 'deterioration in concentration' into 'trouble concentrating' from the eight questions. For each symptom, whether or not the symptom had occurred after experiencing the disaster was measured by 1 point or 0 point. The Chronbach's of the measurement tool in the research by Colarossi was 0.85 for depression symptoms and 0.87 for symptoms of anxiety, and it was 0.74 for symptoms of depression and 0.72 for symptoms of anxiety in this research.
Post-traumatic stress disorder (PTSD)
For PTSD, post-traumatic diagnostic scale (PDS) developed by Foa [27] and translated and used by Ahn was used [28] . While PDS was originally composed of a total of 49 questions, the research by Ahn used 17 questions asking symptoms of PTSD based on the DSM-IV diagnostic criteria. This tool, translated and used by Ahn, was used in this research as it was shown that the degrees of confidence and validity were secured. Each question asked the level of symptoms experienced during the last two weeks in the four-point Likert scale where, 0 point was assigned to 'not at all or had such symptom for only once', 1 point for 'once a week or occasionally', 2 points for 'two to four times a week', and 3 points for 'at least five times a week or had such symptom almost every day'. The standard for evaluating PTSD is to calculate the total points for 17 questions on symptoms, and following the guideline that the symptom is deemed mild if the total points are not more than 10 points, the symptom is deemed moderate if it is between 11 20, and the symptom is deemed severe if it is more than 20 points. In this research, however, the diagnostic criteria of classifying a total point of 15 points or higher as a clinical PTSD was applied. This diagnostic criteria was developed by Foa through the analysis of discriminant function. In our study, the Chronbach's was shown as 0.95.
Self-rated stress status Self-rated stress status of the respondents was measured by one of the questions frequently used in the previous researches [25, 26] , i.e. subjectively recognized degree of victim's stress. It was measured by a five points scale from 'not severe at all' to 'very severe', and a higher point is assigned to higher stress.
C) Demographic characteristics and characteristics of disaster damage experienced by the victims
Questions for socio-demographic information included gender, age, marital status, occupation, educational background, and subjective evaluation of the respondent s economic status. The subjective evaluation of the economic status was measured by the level at which the respondent subjectively recognized his/her economic status, and the question had four levels to choose from, such as 'poor', 'relatively poor', 'relatively good' and 'good'. Questions for disaster damages included types of disaster damage, the ratio of property damages, and the ratio of recovery. The types of disaster damage were measured by damages to life and to property based on the classification method adopted by the National Emergency Management Agency. The ratios of property damages and of recovery were measured by the portion for total property damaged and for total recovery of damages based on the recognition of the victims.
III. Data Analysis
The SPSS version 18.0 (SPSS Inc., Chicago, IL, USA) was used for data analyses. For data on sociodemographic information, frequency and percentage were calculated. To examine significant differences in disaster victims physical and mental health difficulties by the type of disasters (by the typhoon and by the crude oil spill), t-test and chi-square test were used.
I. Demographic Characteristics of Disaster Victims
The demographic characteristics of disaster victims are shown in Table 1 . The distribution of gender was similar for both groups-36.4 percent male and 63.6 percent female in the case of typhoon damages, and 27.7 percent male and 72.3 percent female in the case of crude oil spill damages. For age, the most frequently observed age group for the typhoon victims were between ages of 40-49 (22.8 percent of the typhoon victims), and that for the crude oil victims were between ages of 50-59 (31.4 percent of the crude oil spill victims). For educational backgrounds, it was shown that high school graduates occupied the biggest portion in both groups. For marital status, the percentage of married persons was 80.8 percent for the typhoon victims and that for the crude oil spill victims was 83.2 percent. The average durating of residence in the affected areas for the typhoon victims was 26.8 years and that for the crude oil victims was 27.8 years, showing that the period of residence in the area of crude oil spill was a little bit longer. Regarding employment (occupation), the post-disaster ratio of unemployed respondents increased from the pre-disaster ratio among the crude oil spill victims. The average monthly household income of most typhoon victims were distributed between 500 thousand won to one million won while the greatest proportion of crude oil spill victims earned at least one and a half million won a month on average. For the subjective evaluation of economic status, it was shown that 66.2 percent of the typhoon victims and 76.6 percent of the crude oil spill victims considered their economic status negatively, and the crude oil spill victims showed a little bit higher percentage of negative consideration of their economic status than the other group.
II. Characteristics of Disaster Damages
The types of disaster damage experienced by the victims are shown in Table 2 . Property damages occupied the biggest proportion of both the typhoon damages and crude oil spill damages with 93.1 and 91.3 percent of total damages, respectively. For the average property damage ratio, the ratio from the crude oil spill (59.8 percent) was statistically significantly higher (p < 0.001) than the ratio from the typhoon (42.1 percent). For the ratio of recovery of damages, the ratio of recovery from typhoon damages (76.0 percent) was statistically significantly higher (p<0.001) than that from crude oil spill damages (25.6 percent).
III. Physical Health of Disaster Victims
The physical health status of the disaster victims is displayed in Table 3 . It was shown that typhoon victims experienced symptoms in the frequency order of stomach pain (30.6%), heart pounding or racing (26.9%), headaches (24.7%), and crude oil spill victims experienced symptoms in the frequency order of headache (49.4%), stomach pain (42.9%), and dizziness (40.4%). In the case of headache symptoms, it was shown that crude oil spill victims experienced such symptoms significantly more than typhoon victims. Overall, a higher percentage of the crude oil spill victims experienced physical symptoms than typhoon victims. For the average number of items for which the victims had symptoms among the eight total items of physical symptoms, the typhoon victims had an average of 1.64 symptoms while the crude oil spill victims had an average of 2.40 symptoms. This difference between the two victim groups was statistically significantly different (p < 0.001). Furthermore, self-rated health status of respondent also showed that the crude oil spill victims reported statistically significantly (p < 0.001) worse health (1.91 points out of a 5-point scale) than the typhoon victims (2.47 points).
IV. Mental Health of Disaster Victims
The mental health status of the disaster victims is found in Table 4 . First, in the case of symptoms of depression, the most frequently reported symptom among the typhoon victims was 'down, blue, and hopelessness' (19.6%), and among the crude oil spill victims was 'little interest or pleasure in doing things' (30.8%). The average number of depressive symptoms were statistically different (p < 0.001) between the two victim groups. The typhoon victims had on average 1.00 depressive symptom while the crude oil spill victims had an average of 1.72 symptoms. Secondly, in the case of symptoms of anxiety, the typhoon victims and the crude oil spill victims both showed 'easily annoyed, irritable' the most with 25.1 percent and 45.5 percent, respectively. The average number of anxiety symptoms for two victim groups were statistically significant different (p < 0.001). The typhoon victims had 1.26 anxiety symptoms on average, while the crude oil spill victims had 2.26 symptoms on average. Lastly, regarding the PTSD measurement, 25.6 percent of the typhoon victims scored at least 15 points (i.e., classified as clinical PTSD), and 58.3 percent of the crude oil spill victims scored at least 15 points. Hence it was shown that 39.2 percent of the respondents were in need of a PTSD diagnosis. In particular, as shown with the statistically significantly (p<0.001) higher rate of PTSD among the crude oil victims, the seriousness of mental difficulties among the crude oil spill victims was found. Self-rated stress status of the respondents, however, displayed no statistically significant difference (p = 0.071) between the two victim groups the typhoon victims reported 3.63 points out of a 5-point scale while the crude oil spill victims reported 3.82 points.
This research was conducted with the purpose of comparing differences in physical and mental health of victims of different types of disasters, and to suggest preliminary data for intervention plans. The research results show that crude oil spill victims are experiencing more difficulties in health compared to typhoon victims. Based on such research results, we suggest the following practical and theoretical implications in relation to disaster victims:
First, it is necessary to recognize that there are differences in difficulties in health experienced by disaster victims depending on the type of disasters, and to prepare health care alternatives according to the type of disasters. The research results showed that the typhoon victims and the crude oil spill victims experienced problems in health differently, and the crude oil spill victims were experiencing physical and mental problems much more seriously. While many prior researches on disasters [2] [3] [4] [5] pointed out disaster victim's health difficulties, their research was limited to only one kind of disaster with no consideration of the type of the involved disaster. The results from this research showed that difficulties in victim's health were recognized differently depending on the type of disasters. Such research results are consistent with previous research results reporting that health issues of victims change depending on the type of a disaster, (i.e. whether it is a natural disaster or a man-made disaster) [16] [17] [18] . Baum et al. reported that victims who suffered technical or man-made disasters experience more stress and depression, and more alienated in personal relations than those who suffered natural disasters such as floods or earthquakes. In particular, Baum et al. reported that victims experience more hardships as man-made disasters make the situation difficult for victims to forecast due to a strong irregularity compared to natural disasters, and this makes it difficult to properly prepare countermeasures. In summary, even though all the disasters share some similarities in difficulties experienced by victims, they exhibit differences depending on the type of a disaster. Therefore, it is necessary to explore intervention plans which take the type of disasters into account.
Secondly, it is necessary to prepare physical health care alternatives for the victims by recognizing that there are differences in physical health difficulties suffered by the victims depending on the type of disasters. This research results showed that crude oil spill victims were suffering physical health problems more seriously than typhoon victims. This finding may be attributable to the facts that, (1) in the case of man-made disasters such as crude oil spills, victims are forced to be exposed to a harmful environment with the spread of chemical substances such as crude oil or wastes; and (2) the restoration efforts to recover the damage proceeded slowly. This finding implies that physical health-related services such as medical support for crude oil spill victims should be provided more intensively compared to typhoon victims. Thus, it seems necessary to adjust the intensity of medical services at the time of intervention and confrontation for the disaster victims by differentiating man-made disasters from natural disasters. It also seems necessary to conduct research regarding which specific areas in physical health the victims are suffering from relatively more serious difficulties. In particular, an epidemiologic investigation is being performed after it was reported that cancer patients have rapidly increased in Pado-ri of Taean-gun after the crude oil spill, the area where the study sample for this research was selected. Since it may take a while to find out and resolve such health issues, it is necessary to continuously intervene after disasters occur and to conduct additional in-depth researches and surveys to monitor the long-term impact on health.
Thirdly, it is necessary to prepare mental health care alternatives for the victims by recognizing that there are differences in mental health difficulties depending on the types of disasters. The results from this research showed that crude oil spill victims were experiencing mental difficulties more seriously than typhoon victims. This finding may be attributable to the possible predictability of the typhoon damages as typhoons can be forecasted in advance whereas disasters such as crude oil spills occur abruptly with no advance notification. Also, more mental stress among the victims of the crude oil spills may be due to a longer restoration process. Our results are consistent with the research results of Baum et al. which compared the differences between typhoon victims and toxic waste victims [16, 18] . In their research, investigating the psychological impact on the victims, it was reported that the figures of epinephrine and norepinephrine for the toxic waste victims were higher than those for typhoon victims, and that toxic waste victims suffered mental health problems such as anger, depression or feelings of alienation more seriously than typhoon victims. Therefore, it is necessary to consider the type or restoration duration of a disaster at the time of intervention for mental health problems of victims.
As shown already, crude oil spill victims especially suffer from depression, anxiety and PTSD more seriously compared to typhoon victims. Hence it is necessary to provide assistance from specialists who have expertise in mental health assistance. Since it is easy to overlook the seriousness of mental health problems compared to visibly exposed physical problems, countermeasures for mental health assistance to the areas affected by the crude oil spill should be prepared at the time of confronting the disaster and intervention for victims. In particular, as it has been shown, the necessity of diagnosis of PTSD among the crude oil spill victims was very high compared to the typhoon victims. Thus, continuous management as well as an initial response are needed, and intervention by mental health specialists, social workers and psychotherapists must be actively sought, considering that in the mental health effects are likely to last for a long period of time.
Lastly, this research has some limitations in the following aspects: First, this research is based on a onetime survey at a specific time on difficulties victims suffered by selecting two disasters which occurred at similar times, and not based on a longitudinal data on experiences of the victims. Therefore, in the future research, it would be beneficial to conduct a time-series research taking into account the passage of time in exploring how the physical and mental difficulties suffered by the victims of different types of disasters change over time.
Secondly, while this research attempted a comparative analysis by selecting the recent typhoon damages and crude oil spill damages which were of a large scale and occurred at about the similar time, there was limitation with samples in that samples differed with respect to gender and distribution of age of the victims, and difference in passage of time, etc. due to the characteristics of unpredictable to the time of occurrence and scale of disaster damages. Therefore, for a more precise comparative analysis with respect to problems suffered by victims according to the type of disasters, it would be necessary to consider a sampling method which would yield a more representative sample by each type of disasters.
Thirdly, although it is expected that various factors affect the difficulties suffered by disaster victims, analysis of long-term effects, continuity and severity of damage experience was not performed in this study. In the case of crude oil in particular, there was limitation in identifying long-term effects on health caused by toxic substances. Therefore, in a future research, it would be necessary to conduct a study which identifies the long term, continuity and severity of physical and mental health difficulties suffered by disaster victims.
Despite these limitations, this research is meaningful in that it presented empirical data regarding the kinds of difficulties disaster victims suffer physically and mentally and made a contribution to the literature with a dearth of research on disaster victims. In particular, this research is meaningful as it conducted comparative analyses of difficulties suffered by victims by the type of disasters, and highlighted the necessity of differentiated interventions by the type of disasters and the importance of preparation of countermeasures which, take into account the differences in experiences of critical situations suffered by victims.
